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(57)Abstract If 

PROBLEM TO BE SOLVED: To provide a wavelength ■■■= ^ 

selection element having excellent performance and to 
provide a display device using the wavelength selection 
element, that is bright and has excellent color 
reproducibility. 

SOLUTION: The wavelength selection element is 
provided with a first polarized light controlling element 
12 to vary the polarization state of light in a first 
wavelength region, a second polarized light controlling 
element 13 to vary the polarization state of light in a 
second wavelength region different from the first 
wavelength region and a pair of polarized light selection 
elements 11,14 placed opposite to each other via the 
first and second polarized light controlling elements and 
selectively transmitting or reflecting light with specified 
polarized light directions respectively. 
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©{BJt^Jltl^^-t^-e^^SH-C^ffli-SS^ (20 
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PROBLEM TO BE SOLVED: To provide a wavelength selection 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more polarization regulation components which contain at least the 1st polarization regulation 
component to which the polarization condition of the light of the 1st wave region is changed, and the 2nd 
polarization regulation component to which the polarization condition of the light of the different 2nd wave 
region from said 1st wave region is changed, The wavelength selection component which is arranged so that it 
may counter mutually through said two or more polarization regulation components, and is equipped with the 
polarization selection component of a pair which penetrates or reflects the light of the specific polarization 
direction alternatively, respectively. 

[Claim 2] Said 1st wave region and said 2nd wave region are a wavelength selection component according to 
claim 1 on which at least a part laps mutually and said 1 st and 2nd polarization regulation component functions 
as lambda/2 plate to the light of said 1st wave region and said 2nd wave region, respectively. 
[Claim 3] The wavelength selection component according to claim 1 or 2 arranged so that the polarization shaft 
of light which the polarization selection component of said pair penetrates or reflects alternatively, respectively 
may become abbreviation parallel mutually. 

[Claim 4] The 1st polarization regulation component to which the polarization condition of the light of the 1st 
wave region is changed Two or more polarization regulation components which contain at least the 2nd 
polarization regulation component to which the polarization condition of the light of the different 2nd wave 
region from said 1st wave region is changed, A wavelength selection component equipped with the polarization 
selection component which penetrates or reflects alternatively the light of the reflective component arranged so 
that it may counter mutually through said two or more polarization regulation components, and the specific 
polarization direction. 

[Claim 5] Said 1st wave region and said 2nd wave region are a wavelength selection component according to 

claim 4 on which at least a part laps mutually and said 1st and 2nd polarization regulation component functions 

as lambda/4 plate to the light of said 1st wave region and said 2nd wave region, respectively. 

[Claim 6] The display which equips either of claims 1-5 with the wavelength selection component of a 

publication. 

[Claim 7] The light source and the polarization selection component which penetrates or reflects alternatively 
the light of the specific polarization direction of the light by which outgoing radiation was carried out from said 
light source, It has the display device which modulates the polarization chosen by said polarization selection 
component, and the projection optics component which projects the polarization modulated by said display 
device. To the optical outgoing radiation side of said polarization selection component Two or more 
polarization selection components, It is the display with which said polarization selection component contains at 
least the 1st polarization regulation component to which the polarization condition of the light of the 1st wave 
region is changed, and the 2nd polarization regulation component to which the polarization condition of the 
light of the different 2nd wave region from said 1st wave region is changed by equipping this order with the 
further polarization selection component. 

[Claim 8] Said 1st wave region and said 2nd wave region are a display according to claim 7 on which at least a 
part laps mutually and said 1st and 2nd polarization regulation component functions as lambda/2 plate to the 
light of said 1st wave region and said 2nd wave region, respectively. 



http://ww4.ipdl.ncipi.go.jp/cgi-fr 7/5/2005 



> JP,2001-281451,A [CLAIMS] Page 2 of 2 

' [Translation done.] 

r 



http://ww4.ipdl.ncipi.go.jp/cgi^^^ 7/5/2005 



JP,2001-281451,A [DETAILED DESCRIPTION] 



Page 1 of 8 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the indicating equipment using the notch filter and it which 
remove the light of a specific wavelength region alternatively especially about the indicating equipment which 
used a wavelength selection component and it. 
[0002] 

[Description of the Prior Art] As an indicating equipment for big screens, there is a projection mold image 
display device (it is hereafter called a "projector".). Outgoing radiation of the projector is carried out from the 
light source, and it displays by carrying out expansion projection of the light modulated with the image display 
component at a screen using a projection lens. 

[0003] The transparency mold projector ( drawing 1 1 and drawing 12 ) using a transparency mold image 
display component as an image display component and the reflective mold projector ( drawing 13 and drawing 
14) using a reflective mold image display component as an image display component are known. 
[0004] The structure of the conventional transparency mold projector shown in drawing 1 1 is explained. 
[0005] The light by which outgoing radiation was carried out through direct or a reflector from the light source 
121 penetrates blue glow, and is decomposed into a light of red, green, and blue in three primary colors by the 
dichroic mirror 122 which reflects green light and red light, and the dichroic mirror 123 and total reflection 
mirror 127 which reflect green light and penetrate red light. After each colored light penetrates the liquid crystal 
light valves (liquid crystal display component) 126R, 126G, and 126B, it is again compounded with a total 
reflection mirror 128, the dichroic mirror 124 which reflects green light and penetrates blue glow, and the 
dichroic mirror 125 which reflects red light and penetrates green light and blue glow. Screen (un-illustrating) 
projection of the compounded light is carried out with the projection lens 129. 

[0006] The structure of other conventional transparency mold projectors shown in drawing 12 is the same as the 
projector fundamentally shown in drawing 1 1 . The light by which outgoing radiation was carried out through 
direct or a reflector from the light source 134 penetrates blue glow, and is decomposed into a light of red, green, 
and blue in three primary colors by the dichroic mirror 132 which reflects green light and red light, and the 
dichroic mirror 133 and total reflection mirror 136 which reflect green light and penetrate red light. 
Respectively, a light in three primary colors which penetrated the liquid crystal light valves 131R, 131G, and 
131B is again compounded with the cross dichroic prism 130, and a synthetic light is projected on a screen with 
the projection lens 135. 

[0007] Next, the structure of the conventional projector using a reflective mold display device is explained. 
[0008] The reflective mold projector shown in drawing 1 3 is indicated by the electronic display forum 97 (P. 3- 
27 to 3-32). This projector is a dichroic mirror, divides into a light of red, green, and blue (hereafter referred to 
as R, G, and B in order of) in three primary colors the light by which outgoing radiation was carried out from 
the light source 141, and carries out incidence of each light to the corresponding polarization beam splitter 
(hereafter referred to as "PBS".) 142. In PBS142, incident light is divided into two linearly polarized light 
components components and the polarization direction cross at right angles mutually, and incidence is carried 
out to the reflective mold liquid crystal display component 144 to which one light corresponds. It is reflected 
with the reflective mold liquid crystal display component 144, and after carrying out incidence of the light of R, 
G, and B by which the polarization direction was modulated to PBS142 again and compounding it with the 
cross dichroic prism 143, it is projected on a screen with the projection lens 145. 
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[0009] The reflective mold projector shown in drawing 14 A and drawing 14 B is indicated by JP ,4-338721, A. 
As shown in drawing 14 A and drawing 14 B, the light from the light source by PBS1 55 After separating into 
the two linearly polarized lights, One light is divided into the light of R, G, and B with the color separation and 
the synthetic component of a cross dichroic prism (drawing 14 A) or FIRIPPUSUTAIPUPURIZUMU (drawing 
14 B). After carrying out color composition of the light reflected with the reflective mold liquid crystal display 
component by the allotropy child, incidence is again carried out to PBS 155, incidence only of the light by 
which the polarization direction was modulated is carried out to the projection lens 158, and it is projected on a 
screen. 

[0010] Since each conventional projector mentioned above is called 3 plate type liquid crystal projector and can 
use efficiently the light of R, G, and B from the light source, it can realize a very bright image. 
[001 1] Although a detail is not explained to these here, the veneer type projector which realizes color display is 
also used by combining a lens and a dichroic mirror or using a color filter with the liquid crystal display 
component of one sheet. 

[0012] Although the conventional projector using the liquid crystal display component as an image display 
component was explained, of course, there is a projector various type [, such as a method which controls the 
include angle of the minute mirror arranged in the shape of a matrix, ] like a digital micro mirror device (DMD). 

[0013] The metal halide lamp and high-pressure mercury lamp which cover the full wave length region of the 
light and generally have an emission spectrum [ **** ] as the light source of these projectors, a xenon lamp, etc. 
are used. 

[0014] Drawing 15 shows the emission spectrum of a metal halide lamp. Several bright lines are contained in 
the emission spectrum of a metal halide lamp. While wavelength is about 400nm - 480nm, the light with a 
strong peak is used as blue glow. Moreover, while wavelength is about 490nm - 550nm, the light with a strong 
peak is used as green light, and while wavelength is about 620nm - 700nm, the light with a strong peak is used 
as a red light. 

[0015] On the other hand, the light which has an energy peak near the wavelength of 580nm is yellow light or 
LGT colored light, and has a bad influence on the color reproduction of the projection image projected by the 
projector. If this light carries out incidence to the liquid crystal display component for red with red light and is 
specifically projected on a screen, the projection image which should be red essentially will become orange. 
Moreover, if this light carries out incidence to the liquid crystal display component for green and is projected on 
a screen with green light, the projection image which should be green essentially will become yellowish green. 
For this reason, when thinking as important the color reproduction nature (color purity) of the projection image 
projected by the projector, the light which has the peak of energy near the wavelength of 580nm among the light 
which emits light from the light source must be removed. 

[0016] The projector which the optical element (wavelength selection component) which removes only the light 
near [ a certain ] wavelength was called the notch filter, for example, used the notch filter for JP,1 1-249098,A is 
indicated. 
[0017] 

[Problem(s) to be Solved by the Invention] However, the conventional notch filter has the spectral transmittance 
property as been the dielectric multilayers formed by the thin film multilayer vacuum evaporationo technique, 
for example, generally shown in drawing 16 . 

[001 8] when it is going to cut only the light of the wavelength region of arbitration using these dielectric 
multilayers, the realistic spectral transmittance property of the dielectric multilayers of a number of layers is not 
steep in a cut wavelength region, and is gently-sloping - it will come to be alike Therefore, about the 
wavelength region which should be cut, completely, cut ******, then by piling up how many sheets of that 
filter and doing so, the light of a required wavelength region will also fall victim and a projection image will 
become dark. 

[0019] It is made in order that this invention may solve the above-mentioned problem, and the purpose is in 
offering the display using offering a powerful wavelength selection component rather than the conventional 
notch filter, and such a wavelength selection component which was brightly excellent in color reproduction 
nature. 
[0020] 
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[Means for Solving the Problem] Two or more polarization regulation components which contain at least the 
2nd polarization regulation component to which the polarization condition of the light of the 2nd wave region 
that the wavelength selection component of this invention differs from the 1st polarization regulation 
component to which the polarization condition of the light of the 1st wave region is changed, and said 1st wave 
region is changed, It is arranged so that it may counter mutually through said two or more polarization 
regulation components, and it has the polarization selection component of a pair which penetrates or reflects the 
light of the specific polarization direction alternatively, respectively, and the above-mentioned purpose is 
attained by that. 

[0021] At least a part laps mutually and, as for said 1st wave region and said 2nd wave region, it is [ said 1st 
and 2nd polarization regulation component ] desirable to function as lambda/2 plate to the light of said 1st wave 
region and said 2nd wave region, respectively. 

[0022] It is good also as a configuration arranged so that the polarization shaft of light which the polarization 
selection component of said pair penetrates or reflects alternatively, respectively may become abbreviation 
parallel mutually. 

[0023] Two or more polarization regulation components which contain at least the 2nd polarization regulation 
component to which the polarization condition of the light of the 2nd wave region that other wavelength 
selection components by this invention differ from the 1st polarization regulation component to which the 
polarization condition of the light of the 1st wave region is changed, and said 1st wave region is changed, It has 
the polarization selection component which penetrates or reflects alternatively the light of the arranged 
reflective component and the specific polarization direction so that it may counter mutually through said two or 
more polarization regulation components, and the above-mentioned purpose is attained by that. 
[0024] At least a part laps mutually and, as for said 1st wave region and said 2nd wave region, it is [ said 1st 
and 2nd polarization regulation component ] desirable to function as lambda/4 plate to the light of said 1st wave 
region and said 2nd wave region, respectively. 

[0025] The display of this invention is equipped with one of the above-mentioned wavelength selection 
components, and the above-mentioned purpose is attained by that. 

[0026] The polarization selection component in which other displays of this invention penetrate or reflect 
alternatively the light of the specific polarization direction of the light by which outgoing radiation was carried 
out from the light source and said light source, It has the display device which modulates the polarization 
chosen by said polarization selection component, and the projection optics component which projects the 
polarization modulated by said display device. To the optical outgoing radiation side of said polarization 
selection component Two or more polarization regulation components, This order is equipped with the further 
polarization selection component. Said two or more polarization regulation components The above-mentioned 
purpose is attained by that, including at least the 1st polarization regulation component to which the polarization 
condition of the light of the 1st wave region is changed, and the 2nd polarization regulation component to which 
the polarization condition of the light of the different 2nd wave region from said 1st wave region is changed. 
[0027] A part laps mutually and, as for said 1st wave region and said 2nd wave region, it is [ said 1st and 2nd 
polarization regulation component ] desirable to function as lambda/2 plate to the light of said 1st wave region 
and said 2nd wave region, respectively. 
[0028] Hereafter, an operation of this invention is explained. 

[0029] The 1st polarization regulation component which the wavelength selection component of this invention 
has changes the polarization condition of the light of the 1st wave region, and the 2nd polarization regulation 
component changes the polarization condition of the light of the 2nd wave region. Since the 1st wave region 
differs from the 2nd wave region mutually, the polarization condition of the light which penetrated the 1st and 
2nd polarization regulation component changes with the wavelength regions. For example, as for the light of the 
wavelength region included in neither the 1 st wave region nor the 2nd wave region, and the light of the 1 st 
wave region or the 2nd wave region, polarization conditions differ. Furthermore, the polarization condition of 
the light of a wavelength region that the 1st wave region and the 2nd wave region lap differs also from the 
polarization condition of the light of which the above-mentioned wavelength region. Since the 1st and 2nd 
polarization regulation component is prepared between the polarization selection components (for example, 
polarizing plate) of a pair, only the light of the wavelength region which is in a specific polarization condition 
among the light of the various wavelength regions made a different polarization condition by the 1st and 2nd 
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polarization regulation component can pass a wavelength selection component. That is, the difference in the 
polarization condition by the wavelength region is changed into the difference in permeability, and functions as 
a wavelength selection component. 

[0030] Of course, there is no limit in the number of sheets of a polarization regulation component, and the 3rd 
polarization regulation component to which the polarization condition of the light of the 3rd wave region is 
changed may be prepared in it if needed. When the polarization regulation component of three or more sheets is 
prepared, since polarization conditions differ, by the 2nd polarization regulation component, the difference in 
the polarization condition is changed by the difference in permeability, and it functions as a wavelength 
selection component in the wavelength region where the wavelength region where each polarization regulation 
component acts is as other as each common wavelength region. 

[0031] Since the spectral characteristic (spectral characteristic of the boundary region of the wavelength region 
which changes a polarization condition) of a polarization regulation component is steeper than the spectral 
transmittance property of the conventional notch filter formed from dielectric multilayers, the spectral 
transmittance property of the wavelength selection component of this invention is superior to the conventional 
notch filter. As a polarization regulation component of the wavelength selection component of this invention, 
the component (it is called a "multilayer phase contrast layer component".) using SID'99, Vo 1 .30, and the 
phase contrast plate laminating technique announced by pi 072 and the component using cholesteric liquid 
crystal can be used, for example. 

[0032] The 1st wave region and the 2nd wave region set up so that at least a part may lap mutually. As a 1st and 
2nd polarization regulation component If the configuration which functions as lambda/2 plate to the light of the 
1st wave region and the 2nd wave region, respectively is adopted, the light of the wavelength region with which 
the wavelength region where the polarization regulation component of two sheets acts laps The light of the 
wavelength region (wavelength region with which two wavelength regions do not lap) where two lambda/2 
plates will be penetrated, and the polarization regulation component of two sheets acts independently, 
respectively one lambda/2 plate is penetrated - ******** ~ any of the polarization regulation component of 
two sheets although - the light of a wavelength region which does not act becomes not penetrating lambda/2 
plate and an EQC. Therefore, only the 90 degrees only of the polarization directions of the light of the 
wavelength region (namely, wavelength region except the wavelength region with which it laps mutually 
among wavelength regions including the 1st wave region and the 2nd wave region) where the polarization 
regulation component of two sheets acts independently, respectively will rotate to the polarization direction of 
the light of other wavelength regions, and a more powerful notch filter is obtained. 

[0033] Since the light of the wavelength region where said polarization regulation component does not act by 
arranging the polarization shaft of light by which the polarization selection component of a pair is penetrated or 
reflected to abbreviation parallel is penetrated mostly, it is more bright and a powerful notch filter is obtained. 
[0034] An above-mentioned wavelength selection component can obtain the notch filter of a reflective mold to 
being a transparency mold notch filter by arranging the 1st and 2nd polarization regulation component between 
a polarization selection component and a reflective component (for example, reflecting mirror). 
[0035] In a reflective mold notch filter, the 1st wave region and the 2nd wave region set up so that a part may 
lap mutually. As a 1st and 2nd polarization regulation component If the configuration which functions as 
lambda/4 plate to the light of the 1st wave region and the 2nd wave region, respectively is adopted, since 
incident light will be reflected with a reflective component The light of the wavelength region with which the 
wavelength region where the polarization regulation component of two sheets acts laps The light of the 
wavelength region (wavelength region with which two wavelength regions do not lap) where four lambda/4 
plates (two lambda/2 plates) will be penetrated, and the polarization regulation component of two sheets acts 
independently, respectively two lambda/4 plates (one lambda/2 plate) are penetrated - ******** - any of the 
polarization regulation component of two sheets although - the light of a wavelength region which does not 
act becomes not penetrating lambda/4 plate and an EQC. Therefore, the wavelength region where the 
polarization regulation component of two sheets acts independently, respectively () Namely, since only the 90 
degrees only of the polarization directions of the light of the wavelength region except the wavelength region 
with which it laps mutually among wavelength regions including the 1st wave region and the 2nd wave region 
rotate to the polarization direction of the light of other wavelength regions and they return A polarization 
selection component cannot be penetrated but a more powerful reflective mold notch filter is obtained. 
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[0036] Since the light of the wavelength region in which color purity is reduced among the light of the light 
source by using an above-mentioned wavelength selection component is efficiently removable from the notch 
filter using the conventional dielectric multilayers, the good image display device of color reproduction nature 
is obtained rather than before. In addition, although the wavelength selection component (notch filter) by this 
invention is used suitable for a projector, it cannot be overemphasized that it can use also for the image display 
device of a direct viewing type. 

[0037] For example, since the projection mold display which displays using polarization like a liquid crystal 
projector is essentially equipped with a polarization selection component, it can share one side of the 
polarization selection component with which the wavelength selection component by this invention is equipped 
(abbreviation). If such a configuration is adopted, since the number of sheets of a polarization selection 
component can be reduced, in addition to improvement in color purity, the use effectiveness of light rises and a 
bright projection display is attained. 
[0038] 

[Embodiment of the Invention] Below, the operation gestalt of this invention is explained, referring to a 
drawing. This invention is not limited to the following operation gestalten. 

[0039] (Operation gestalt 1) The mimetic diagram of the wavelength selection component (notch filter) 1 of the 
operation gestalt 1 of this invention is shown in drawing 1 . The notch filter 1 is equipped with the polarizing 
plates 1 1 and 14 of the 1st polarization regulation component 12 and the 2nd polarization regulation component 
13, and the pair prepared so that these might be pinched. Polarizing plates 1 1 and 14 are arranged so that the 
polarization shaft of the light to penetrate may become perpendicular to both space (parallel nicol). As a 
polarization selection component, reflective mold polarizing elements, such as a polarization beam splitter 
(PBS) and DBEF (Sumitomo 3 M company make, polarization selective reflection component), etc. can be used 
in addition to a polarizing plate (a polarization film is included). 

[0040] As polarization regulation components 12 and 13, an above-mentioned multilayer phase contrast layer 
component is used. The multilayer phase contrast layer component is marketed by the trade name "a color 
selection" from the color link company, and the notch filter 1 of the operation gestalt 1 has the color selections 
12 and 13. 

[004 1 ] The color selections 1 2 and 1 3 function as lambda/2 plate alternatively to the light of a specific 
wavelength region. A spectral transmittance property when the color selections 12 and 13 have been arranged 
between the polarizing plates of the pair arranged at the parallel nicol, respectively is shown in drawing 2 . The 
curve 21 in drawing 2 shows the spectral transmittance of the color selection 12, and the curve 22 shows the 
spectral transmittance of the color selection 13. Moreover, a spectral transmittance property when the color 
selections 12 and 13 have been arranged between the polarizing plates of the pair arranged at the crossed Nicol, 
respectively is shown in drawing 3 . The curve 31 in drawing 3 shows the spectral transmittance of the color 
selection 12, and the curve 32 shows the spectral transmittance of the color selection 13. The color selection 12 
rotates the 90 degrees of the polarization directions of the light of the wavelength region 23, and the color 
selection 13 rotates the 90 degrees of the polarization directions of the light of the wavelength region 24 so that 
drawing 2 and drawing 3 may show. In addition, a wavelength region is made to be based on the wavelength 
from which relative transmittance becomes 50%. 

[0042] Therefore, the notch filter 1 by which the color selections 12 and 13 which have the above-mentioned 
spectral characteristic were formed among the polarizing plates 1 1 and 14 with which the parallel nicol has been 
arranged functions as follows. 

[0043] Only the polarization direction of the light of the wavelength region 23 rotates 90 degrees of linearly 
polarized lights which penetrated the polarizing plate 1 1 by penetrating the color selection 12. Furthermore, the 
90 more degree polarization direction rotates [ the polarization direction of the light of the wavelength region 
24 ] by penetrating the color selection 13. Since a part of wavelength region 24 has lapped with the wavelength 
region 23 completely, the 90 more degree polarization direction rotates by the color selection 13, and the light 
of the wavelength region 23 serves as the same polarization direction as the linearly polarized light which 
penetrated the polarizing plate 1 1 . Therefore, only the polarization direction of the light of the wavelength 
region 25 will be in the condition that 90 degrees rotated to the polarization direction of the light of other 
wavelength regions, by penetrating the color selections 12 and 13. If this light carries out incidence to a 
polarizing plate 1 1 , a polarizing plate 14, and the polarizing plate 14 arranged at the parallel-nicol condition, 
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v only the light of the wavelength region 25 which the 90 degrees of the polarization directions rotated will be 
absorbed with a polarizing plate 14. Therefore, the wavelength selection component (notch filter) 1 which has a 
spectral transmittance property as shown in drawing 4 is obtained. 

[0044] If the spectral transmittance property of the notch filter 1 of this operation gestalt shown in drawing 4 is 
compared with the spectral transmittance property of the conventional notch filter formed from the conventional 
dielectric multilayers shown in drawing 16 , the spectral transmittance property of the notch filter 1 of this 
operation gestalt is very steep so that clearly. This is because it has the spectral characteristic with the steep 
polarization regulation components 12 and 13 as shown in drawing 2 and drawing 3 . Thus, the notch filter 1 
which has a steep spectral transmittance property can be obtained by combining those spectral characteristics 
(wavelength region) well using the polarization regulation component which has the steep spectral 
characteristic. Of course, arrangement of the color selections 12 and 13 is not cared about even if reverse. 
[0045] In addition, the wavelength selection component of the operation gestalt by this invention can constitute 
various notch filters. For example, if the transparency shaft (it is also called a "polarization shaft".) of two 
polarization selection components is arranged to a crossed Nicol, the notch filter which penetrates alternatively 
only the light of the wavelength region cut by the above-mentioned notch filter 1 can be constituted. Moreover, 
the dynamic range of spectral transmittance and the value of permeability can be changed by changing the 
relative configuration of the transparency shaft of the polarization selection component of a pair. 
[0046] Moreover, the quantity of light (permeability) of the light to cut can be adjusted by changing the phase 
contrast (a retardation and equivalence; it corresponding to lambda/2 of the above-mentioned examples) of a 
polarization regulation component. Furthermore, the wavelength region of the light to cut can be changed by 
changing the wavelength region of light where a polarization regulation component acts. For example, if a 
multilayer phase contrast layer component like an above-mentioned color selection is used, phase contrast can 
be designed freely. 

[0047] Next, the structure of the projector of this operation gestalt is explained. 

[0048] The projector of this operation gestalt shown in drawing 5 equips the projector projector of the 

conventional dichroic prism method with the notch filter 1 further mentioned above. 

[0049] The white light by which outgoing radiation was carried out from the source 64 of the white light is 

separated into two colors of blue and yellow (red + green) by the dichroic mirror 62. Incidence of the B light is 

carried out to liquid crystal display component 61 B which displays a blue chrominance-signal component 

through a total reflection mirror 66. On the other hand, with a dichroic mirror 63, it separates into R light and G 

light further, and incidence of the yellow light is carried out to the liquid crystal display components 61R and 

61 G which display red and the image based on each green chrominance signal, respectively. 

[0050] The light which carried out incidence to each liquid crystal display components 61 R, 61 G, and 61 B 

receives a modulation according to the signal corresponding to each pixel, and it carries out incidence to the 

cross dichroic prism 60. The cross dichroic prism 60 compounds the colored light by which outgoing radiation 

was carried out from each liquid crystal display component 61R, 61G, and 6 IB, and the compounded colored 

light is projected on a screen (un-illustrating) with the projection lens 65. 

[0051] In this projector, as shown in drawing 5 , by the notch filter 1 arranged on the optical path of the 
reflected light of a dichroic mirror 62, since the light of the boundary wavelength region of being green is 
efficiently removed with red, it is bright, and the projection image excellent in color reproduction nature can be 
displayed. 

[0052] Of course, as long as it is on the optical path in which the light of a wavelength region to cut is 
contained, you may arrange anywhere. Moreover, since the light which penetrated the notch filter 1 of this 
operation gestalt is the linearly polarized light, accommodation of the quantity of light of the whole transmitted 
light of a notch filter 1 is also possible by adjusting the arrangement include angle of the optical axis (lagging 
axis) of a notch filter 1 according to the polarization condition of the light on the optical path which arranges a 
notch filter 1 . 

[0053] Although the notch filter 1 which unified the polarization regulation component of two sheets and the 
polarization selection component of two sheets was used with this operation gestalt as shown in drawing 1 , 
each component which constitutes a notch filter 1 may be separated, and you may arrange on optical system in 
predetermined sequence. 

[0054] Above, although the liquid crystal display component of a transparency mold was used, it cannot be 
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overemphasized that it can use also by the optical system which used the reflective mold display device by this 
method. The liquid crystal display component using liquid crystal and a display device, for example like a 
digital micro mirror device (DMD) not using liquid crystal are shown in a reflective mold display device, a 
liquid crystal display component - carrying out the thing in the various modes, such as the mode using the 
form birefringence of liquid crystal and the mode in which a birefringence like a polymer distribution method is 
not used, can be used. 

[0055] Moreover, although the number of the wavelength regions of the light to cut was one since the 
polarization regulation component which acts more than a certain wavelength region was used with this 
operation gestalt, it cannot be overemphasized by using the polarization regulation component which acts only 
on a certain wavelength region (some [ of the light ] wavelength regions of the area within wavelength) that the 
number of the wavelength regions of the light to cut can be designed to arbitration, either. 
[0056] (Operation gestalt 2) The mimetic diagram of the wavelength selection component (reflective mold 
notch filter) 70 of the operation gestalt 2 of this invention is shown in drawing 6 . The notch filter 70 is 
equipped with the 1st polarization regulation component 72 and the 2nd polarization regulation component 73, 
and the polarizing plate 71 and reflecting mirror 74 that were prepared so that these might be pinched. The 
polarization shaft of the light which a polarizing plate 71 penetrates is arranged so that it may become 
perpendicular to space. As a polarization selection component, a polarization beam splitter (PBS) etc. can be 
used in addition to a polarizing plate (a polarization film is included). Since it is reflected with a reflecting 
mirror 74 and incidence of the incident light 75 which penetrated the polarizing plate 71 is again carried out to a 
polarizing plate 71 , this polarizing plate 71 functions on the polarizing plate and equivalence of a pair which 
have been arranged on both sides of the polarization regulation components 72 and 73 at the parallel nicol in 
between. 

[0057] As polarization regulation components 72 and 73, the color selection by the color link company is used 
like the notch filter 1 of the operation gestalt 1 . However, each color selection 72 and 73 uses what functions as 
lambda/4 plate to the light of each wavelength region. That is, the reflective mold notch filter 70 functions as 
the notch filter 1 of the operation gestalt 1 similarly, when incident light 75 reflects and goes by the total 
reflection mirror 74. That is, the reflective mold notch filter 70 which has a spectral-reflectance property 
corresponding to the spectral transmittance property of a notch filter 1 is obtained. 

[0058] The projector of this operation gestalt is typically shown in drawing 7 . This projector is equipped with 
the liquid crystal display components 81R, 81G, and 8 IB of the source 84 of the white light, dichroic mirrors 82 
and 83, and 86 or 3 total reflection mirrors, the cross dichroic prism 80, the projection lens 85, and the reflective 
mold notch filter 70. Although the projector of the operation gestalt 2 shown in drawing 7 is the same 
configuration as fundamentally as the projector of the operation gestalt 1 shown in drawing 5 , it does not use 
the notch filter 1 in the operation gestalt 1 , but replaces it with the total reflection mirror 66 arranged to R light 
in the projector of drawing 5 , and the reflective mold notch filter 70 of this operation gestalt is used for it. Of 
course, it is not restricted to this example but you may arrange to the optical system of other configurations. 
[0059] By the reflective mold notch filter 70, since the light of the boundary wavelength region of being green 
is efficiently removed with red, the projector of this operation gestalt as well as the projector of the operation 
gestalt 1 is bright, and it can display the projection image excellent in color reproduction nature. 
[0060] it restricts to that various spectral characteristics of a notch filter 70 may be changed, and a transparency 
mold liquid crystal display component — not having - various display devices - using —**** — things are the 
same as that of the operation gestalt 1 . 

[0061] (Operation gestalt 3) The structure of the projector of the operation gestalt 3 of this invention is shown in 
drawing 8 . The basic configuration of this projector is the same as the projector of the operation gestalt 1 , and 
is the projector of a dichroic prism method. 

[0062] The white light by which outgoing radiation was carried out from the source 94 of the white light is 
separated into the light of two colors of blue and yellow (red + green) by the dichroic mirror 92. Incidence of 
the B light is carried out to liquid crystal display component 91 B which displays a blue chrominance-signal 
component through a total reflection mirror 96. On the other hand, with a dichroic mirror 93, it separates into R 
light and G light further, and incidence of the yellow light is carried out to the liquid crystal display components 
91 R and 91 G which display red and the image based on each green chrominance signal, respectively. The light 
which carried out incidence to each liquid crystal display components 91R, 91 G, and 91B receives a modulation 
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according to the signal corresponding to each pixel, and it carries out incidence to the cross dichroic prism 90. 
The colored light compounded with the cross dichroic prism 90 is the projection lens 95, and is projected on a 
screen (un-illustrating). 

[0063] Although notch filters 1 or 70 were arranged and used for the free field place as an independent 
wavelength selection component with the above-mentioned operation gestalten 1 and 2, the polarization 
direction of light shows the approach using a notch filter with this operation gestalt on the optical path which 
has gathered in a certain direction. 

[0064] The liquid crystal display component 91 of a transparency mold equips the close outgoing radiation side 
of a liquid crystal cell 100 with polarizing plates 101 and 102, as shown in drawing 9 . Therefore, the 
polarization direction of the light which carried out outgoing radiation of the liquid crystal display component 
91 is altogether arranged with these polarizing plates 101 or 102. That is, if it is on the optical path which only 
the light of the specific polarization direction passes, the polarization selection component by the side of the 
incidence of the notch filter 1 of the operation gestalt 1 (polarizing plates 1 1 or 14 of drawing 1 ) is 
unnecessary. 

[0065] As polarization regulation components 97 and 98, using the same color selections 12 and 13 as the 
operation gestalt 1 , these are stuck on the Idei ** of the cross dichroic prism 90, and a polarizing plate 99 is 
further arranged as a polarization selection component to the outgoing radiation side with this operation gestalt. 
By this configuration, while color purity improves like the operation gestalt 1 , a projection image still brighter 
than the projector of the operation gestalt 1 can be displayed. 

[0066] Of course, there is no need of sticking the polarization regulation components 97 and 98 and a polarizing 

plate 99 on the cross dichroic prism 90, and it may arrange these on an independently suitable optical path. 

Moreover, as shown in drawing 10 , you may unite with the liquid crystal display component 91 . 

[0067] it restricts to that various spectral characteristics of a notch filter 70 may be changed, and a transparency 

mold liquid crystal display component - not having - various display devices — using — ****- things are the 

same as that of the operation gestalten 1 and 2. 

[0068] 

[Effect of the Invention] combining a polarization selection component and two or more polarization regulation 
components from which the wavelength region which acts differs mutually according to this invention --****- 
- a more powerful wavelength selection component than the notch filter formed using the conventional 
dielectric multilayers is obtained. Furthermore, the projection mold display in which the display with it is 
possible is offered by using the wavelength selection component of this invention. [ high and color purity and ] 
[ brighter than before ] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3 ] 
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[Drawing 9] 
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[Drawing 14 A] 




[Drawing 14 B] 
[Drawing 15] 
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